The constitutively active Ah receptor (CA-Ahr) mouse as a potential model for dioxin exposure--effects in vital organs.
The dioxin/aryl hydrocarbon receptor (AhR) mediates most, if not all, toxic effects of dioxins and functions as a ligand-activated transcription factor regulating transcription of a battery of genes. In order to study the mechanisms behind the toxicity of ligands of the Ah receptor we have created a transgenic mouse model expressing a constitutively active Ah receptor (CA-AhR). The mutant Ah receptor is expressed and functionally active in all organs studied. The purpose of the present study was to characterize histopathologically, the phenotype of the CA-AhR with regard to the liver, kidney, lung, heart, spleen and thymus of male and female transgenic CA-AhR mice. Moreover, cell-specific activity of the CA-AhR using up-regulation of the AhR target gene CYP1A1 as a marker, was also examined. The relative weight of liver, kidney and heart were increased while relative thymus weight was decreased. Furthermore, slight morphological lesions of the liver, kidney and spleen was seen. Expression of CYP1A1 was found in cells corresponding to endothelial cells in all of the organs studied. In some tissues additional cell types, such as hepatocytes, renal tubuli cell and Clara cells expressed CYP1A1. Both the effects on organ weights and the cellular expression of CYP1A1 in CA-AhR mice correspond well to observations in TCDD-exposed mice. In conclusion, this characterization further support that the CA-AhR mouse is a useful model for life-long continuous low-level activity of the AhR, i.e. the dioxin exposure situation of humans of the general population.